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^-v: 1/ 



^ (I) 



R''-.,,^(CHj„-V-CCHd„-B« 

V 



(1) 



Z(±. C: - 4 t;v^;v* (^Ci - 4 T;v^;v*t±. i~ 5M(7?^^^y:^i^T-X{±7^- 
;^* my^=-}^^i^s ci - 4 T;v^;v*-t!-e^ti«$nTv>T^> iv^o ) x-am^ 

ii^M'fhm^LX^ Ci - 3 T)V^)vm- mCi - 3 T;^^;^»^i^ 7Xm» 

o ) 

mii. 0 ~ 4 <D»-eab ^9 . 
nii. 0 ~ 4 W^mt-* 19 . 

V{i. #lt'a-^ CR^ R^ (R' ti> Ci - e T;v^;v*. (I^Ci - e T ;l'^;v*{±._^ ^ 
>JI^. 7Xm*> Ci - 6 T;v3dr->^ mCl - 6 T;vnJev^J±,_^^n^^>M-t--e« 
tcs3^$:ix-cv^-r J;v^o ) , Ce - i 4 Ti;-;v*xtiC2 - 9 ^7-nT';-;vS (^c 

g _ ^ 4 T V -;v*25.?:FC2 - 9 ^Turv ^f^'b oISOR^ ° (R^ 

nyyJI?-. 7Xm*. Ci - 6 t;v^;v^ (^Ci - e T;v^;v»i±. /Nn^^yJKT-. 7}cm 
^XliCi - 6 T;vn^v^ (mCl - 6 T^vnJfv^ti. 7^^ ^^>m^-t:ttmtiam$ ^ 
Tv^-c^iv^o ) -e'f£^i;g^lt$i^-rv^T ^> iv^o ) > Ci - e T;vn^v^ (i^Ci - 6 

6 T^v^-'VT^y*^ vCi - 6 T;v^;vT^y*~. Ci - e t;v^;v^;V'K-;vt 5 y^ 
. Ci - 6 t;v^;v^^^*-^^t 5 y ;v;3^'^;v^. Ci - e t;v^;vt5 y A 

vCi - 6 t;v^;vt ^ y Ci - e t;v^;1'*;v*'-^i^*> c 

^oTv^T'fe iv^o ) x^MiiZ-mm^i'ix\^^x i> X\^^o ) . Ce - 1 4 T^J-;^»^ C2 - 
9 ^xnTV-;V* (^Ce - i 4 T V -;V»35:r/C2 - 9 ^TUT V - i^ixi> o 

moR^ 0 (Ri 0 (4. HfiiBt|Wlcm**-rc ) ^cj; f^tt^i'Sm^nrv^T^ i <. o 
14. l~3 0Sft=^^L. 0^^^2 X54 3 (7) t^-^. Ri « ii|W] Dlr o TV^T ^> i v>o 
) . 7Km»Xl4Ci - 6 T;vndr->S (ItCi - 6 T;v::J^v^. ii^Nn^'^I^.^T-fS^lc 
tt^^^Jx-CV^-Ci) iv^o ) *«P*U. R» (4. 7X*ir.^. Ci - 6 T;v^^v* (^Ci - e 

^^i:,^^!^:^.^ 7jcm^Xf4Ci - 6 T;V3^->* (i^Ci - 6 T;vn^i/^ 
(4. /Nn->^>M^-e«tcgm$tLTv>-c^ iv^o ) -e«tc«^$^x-cv>T^ J:v>o ) 
, Ce - 1 4 T'J-J^*^ C2 - 9 --sT^nTV-^V^ (KCe - i 4 T V - ;V*^;5.t^X2 - 9 
^^nTV-;v^{4. iPiiv^ qlSOR^ ^ (R^ ^ {4. /^^^^>'1I^. 7X^a^ Ci - 6 T 

(KCi - 6 T;v^;v»{4. /Nn^^yjr.^. 7Km»X{4Ci - e T;i'n:3rv^ (|g 
Ci - 6 T;v=r^'>»i4, /Nn<^>Jl^t?'ffi«lc-Em$tL-CV^T'?) J:v^o ) X^MKU^ 
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^^^r^?'.f .'^i-;J^c? rrf;; vtS^ - ^ ^^^^^^ 

''f/r^: VTwV^iSiR^^ l^^^^^^-^^ OX^iS^«^^^^- 

i;-;vs^o^L2 9 y T;v^;v«i±, TK^^XtiCi 

. ym^^. Ci -6 T^^^^^» (-JCj, « ^^^^ 

arv;VS> C6 - 1 4 / V 3,,, r, _ 6 T;V3^->*''^*-^^7'^ 

. Ce - 1 4 TV-;V^^v*Xi±C6 - I'll^'^;^^^^^ ^^^2X^t3<D^^. R 

BtE#2 0 0 5-3 0 2 8 4 4 9 



#112 0 0 4-0 4 8 8 4 2 ' 

Ji 2 ism <^ ^ > v^' 9 >- ^b-a-t) o 

r5 T&sci _ 6 TJV^^v*^ Cs - 8 vi^nT;v^;vsx(3:^6 i 4 / > 

jm 4 ism^o ^ >- V' ^ > 'ffc'^t/ o 

o 

>5"ff.R«' 4S*) -3 6-yiiFD*v,-2. 2-y^^'^-4-[ (2-7*-^J-.-^ 

n"TSr*^ 4S*) -4-[ (2-S^^n-3,^>;v..f-;v) ]^^<l-3-^Fn^v-6 
;ll^-2 2-v/^^V-3. 4-vHFn-2H-l-^>^/^°9>-7-^;vM^^ 

(ii|iE«2 0 0 5-3 0 2 8 4 4 9 
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^—5^^ : 4/E 



m^^^ 1 8 1 



N-^-^Kn^v-Z, 2, 8-hU^f-;i'-4-[ (2- "7 ^ :=-;v:n^;v) ]T^y}-3.^4 
_ c;- j.^ n - 2 H - 1 - > V'^ tf 7 > - 7 - ^ ; V M y X * T 5 F -e ^ ^ ^ > y -7 ^ 



[Itmm 1 9 ] 



N-1(3R* 4S* )-3-li Fo^v-2,2-v^-^;V-4-[(2-:7^^;V^^;V)T? ^]-3.4-v 
t K n -2H-'-< > y 7 ^--y-^ ;H ^ ^ > ;v ^ > T ^ Kir* ^ > t° 7 >-4b^if^o 

N-T(3R* 4S* )-3-li Kni^^v'-2,2-v^f-JV-4-[(2-7a.^;V^-?^;v)T5 y]-3,4-vli 
l"*f-?U ' Un-N-1(3R* . 4S* )-3-^ >^ ° ^ ^ J ^^'-i^'J^^^^^^^^^ 



2 2 1 



N KSr"*^ 4S* )-3-^ Yu^i^-2,2-V^^^^^-4-[{2-y:-^^^^^^l^)r5.yl-3A-Jf^ 

N^uflf*^ ^4S* )-6-7^~n^-3-t; Kn^^^ v-2,2--:/^ f-;V-4-[(2--7^-;v^^^^)T 5 / ] 
3'4^5-t:Vn-2L^:^y-tf 9>-7-^;vl ^ >x;v*>'T5 K-e^^^^^/t^ ^ Wb^ 

(P|f*4S*|_2,2-v^f^;V-7-v^^;VT5y-4-[(2-7a.:.;v:^^;V)T^/]-3-^ 

(sl*!^!* )-2.2-':^^^ ^;v-7->^ -^^vT 5 y-4-[(2-y :.^;va.^;v) r 5 y ]-3-^ n-^ 

(3??!^^^ |_4- l[2-(4-y ;v^n -7 ^::^;V)3.^;v]T 5 y l-2,2-v^ ^;V-7-v y ^;VT 

5 y-sii7U'^y -)v-c:$)^^yV^yy'lt^^o 

(sf ?^^4S * ) -6- y h ^ V -2 . 2- V y ^ ;V -7- V y f - ;W T ^ y -4- [ (2- 7 ^ ^ ^ -9^ ) T 5 

(3R*'^4S* )-6-y h ^ '>-2. 2-s>-y f-;v-7-y ^;vT 5 y -4-[(2-7 ^ ::^;v3.^;v) t ^ y 

(3R*^%V^ )-2.2-S^~y f-;V-7-y ^;Va.f-;VT ^ y _4-[(2-7^::^>'V^^^^-) T 5 y ]-3- 

n ^'y - ;v-ei ^ -^v ytf 9 Xb'^t/o 
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[0 0 0 1 ] ^ ^ 

[0 0 0 21 

LTii^'nv:^ V AtC'ft^^^jx^ 4-Tv;VT5 y^^yn^y 
.tcor^*ti«-e*s- fc7&^~*n?p:^xv^;i,y6^ WWMftf^^i^»"^'< 

[#fP« 11 #liBS 5 8 - 6 7 6 8 3 ^<&*R 
[0 0 0 31 

t CI i:\ TfjBM mm'^m ^^fz^mmt-f^ (d m^- mmm m x. ffvaughanwi 1 1 1 

7F)3fli®ft'f^ffli:Pao^^'ll^S^vSfilWitO@fttr*o~< torsades de pointe 

[lf.M * ftfv^l" ^fzii> <0^^] 

10 0 0 41 ^ . s ^ 

[0 0 0 51 

1. ^ (I) 
[0 0 0 61 

mi] 

' '[^0 0 0 71 

X{i^ NR® (R^ {i. 7XmM^3?.{iCi - 4 T;v^;v*=lr^l*1-;&o ) =^^i*L, 

my ^-^^^ii^ Ci - 4 T;V^;VS-trj£^t3«m§tLTV^T=fe iv^o ) T-e^l:: 
Si^^tL-cv^-c^) iv^o ) Xti'7i^;v» (m'7a^^;v*ti. Ci - 4 T;v^;v»-e<£* 

mt. T^mmT-. ymm. ci - e T;vndrv^ (ci - 6 T;v3^v*i±. /Nn^-:xir, 

Ri RZM^ li-g-tL-eWijALT. Ci - 3 t;v^;v& (^Ci - 3 T;v^;v*i±. 7X@t* 

o ) ^*B^L, 

m\t. 0 ~ 4 <DS^-t?^ >9 . 
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Vti CR^ R« (R^ Ci - 6 T;V^JI-* (mCi - 6 T}l^^)^mi. 

>m^. 7KmS> Ci - 6 T;V::i^v» (^Ci - 6 T ;V ^ /^ n H£« 

^Iem^^^xv^-c^> iv^o ) . Ce - 1 4 T V -;v*3l(±C2 - 9 ^xHTU (s^c 
g _ ^ 4 T'J -;v*:S:IfC2 - 9 ^raTV-;^^l±> 'fRl^fx^i o 'fiim^ ° (R^ «^ 
ny>m^^. 7Xm*> Ci - 6 t;v^;v* (^Ci - e T;v^;v«i±. /Nn^-^iST-. 7m 

»XfiCi - 6 T;vni^v^ (ItCi - 6 T;vr3af.v^{±. ^Nn^-^-JK^^-t- 
TV^T^iiV^o ) -t-ffi^J'g^^^ttv^T^) J:v^o ) s Ci - 5 T;V=3drv^ (^Ci - 6 

6 T)l^^)^r^ym. i^Xi -6 T;vdr;VT5^*^ Ci - 6 T;v^;v:* ;V^':^;VT 5 / * 
. Ci - 6 t;v^;vx;v*^;vt ^ y * ;i'.l^"^;v*. Ci - e t;v^>'VT^ y iJ 

vCi - 6 t;v^;1/T 5 y Ci - 6 T-'l/^;v:*^V'3^'-^^^> C 

p&oTv^-c=fc iv^o ) -eM^^sm$^^Tv^T^> J;v^o ) . Ce - 1 4 TV--)^&. C2 - 
9 ^xnTU-;V^ (ItCe - 1 4 T'J -;i'»:5:'^X2 - 9 ^xaTU-JV^{±v o 
m<DR' ° (R^ ° fi. mrlStIwiC^i***'ro ) tU: ^5«^^m$^^-cv^-c^ i < . o 

) 7jcm»Xi±Ci - 6 T;v3^^>* (mCi - 6 T;V3 3rv». (d:yNnr>irs^^ctt#Jc 
«^$tLTV^r ^ iv^o ) ^MML-. R^ ti. 7K«¥.?-. Ci - e T;^^;^* (stCi - 6 
T;v^;v»ti. /Nnr^Jlt^^^ TKm^XfiCi - e T;V3^->» (^Ci - e t;^=?^^/^ 

. Ce - 1 4 Ti;-;v». C2 - 9 -^T-nrU-^V^ (^Ce - 1 4 TU-;v*XtKC2 - 9 
XxHTV-^V^Ji. i^tli> q.m(DR^ ^ (R^ ^ /^^^~>'Mi^. 7Xm*> Ci - 6 T 

(I^Ci - e T;v^;v^fi> /^^r>M^^^ 7Xm*Xf±Ci - e t;v3^v^ 

^^xxv^r ^ iv^o ) ^ Ci - e T;V3:3r->^ (I^Ci - 6 T;i-3^vStt. /Nn^^>. 
-e^i^l^am^a-cv-T^ iv^o ) . -hn^s vry^, 4^;vat5 K: 

T;v^;VT5y*. Ci - 6 T;vdF-;v:*;v:^*:=-;vT$ Ci - 6 t;i/-^;w;7wv*-;IxT 
5 y :^;v^--;v^. Ci - e t;v^;vt ^ / * ^'V'i^^-^v*. vCi - e TJV^;v 

T ^ / ^^^V'i^'-^l^^^ Ci - 6 T;Vdr;v*;V#-;l/^, Ci - e T ;v =i ^ * >'^'J^'->'^^^ 
T < y Ci - 6 T;v^;^;^;V5j^^;v^. ij jv^i^^-y jv^XUCe - 1 4 TV 

-;V5&;V^-K^;l'**^P*i-^o ) J; I9l£^t'«m$*i'-CV>T^> J: < > ql±> 1 - 3 <Dm 
m^tmL. q;J»-'2Xt±3 om^. Ri 1 l±|lIC-r'^^*oTV^T% J:v^o ) ^ 7Xm*^ L- 
<tiCi - 6 T;i-3^v^ (ItCi - 6 t;v=J^^/*> j±/Nn^^yiF.^-T:i£*Ji«m§nT 

o ) NR' (R' 7jc«^Xt±Ci - 6 T;vdp;v^ (^Ci - e t;^^;^*}*. -'^ay 

Ci - 6 T;V3drv* (^Ci - 6 T;vndr^>^{±. 
tL-CV^-CJ) iv^o ) . 7}c«, Ce - 1 4 TU-;v*XiiC2 - 9 -sxnTV-;V» (l^C 
g _ ^ ^ -^i; _.;^^;5.0?C2 - 9 ^xnTU -;V*t±> Mt'L'^ qliOR^ ^ (R^ lU 
|afcIWlC^I*=^*i-o ) l<zX^^MKmm^flr^^-X%X<. ait. l~30^m=lrmL 

T^iv^o ) ^^M-r^o ) . O. S. S0Xl±S02 ^^P*L. 
r4 Si. 7X«^Xt4Ci - e t;v^;v^ (ItCi - e T;v^;v*l4. /No^^yJl^. Ci 

r5 {±. 7K*ir^^. Ci - 6 t;v^;v» (^Ci - e t;v^;v^{±. /^^y>JE^^. Ci - 
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- 8 ->VnT;v^;v*, Cs - 8 v/^nT;v^-;v^ (ItCs - s -> ^ n T;v^;i-*^tJ^X 
3 _ 8 v-^nT;V'^-;vSi±. /Nn^^^JK^s Ci - e t;v^;v* (®Ci - e T;^^;^* 
ti. /^^^'>'J1^. Ci - 6 T;vndrv* (i^ci - 6 T;vndrv»{±> ^ND<>-:/jr.?--ee 

TV^T^) iv^o ) . Ci - 6 T;vn^v^ (ftCi - 6 T^va^-ymit. n ^iK^T'fS 

TV^T^>J;v^o ) . Ce - 1 4 T';-;vSX(iC2 - 9 ^y-urV (ItCe - i 4 T 

7mm. Ci - 6 t;v^;v^ mCi - 6 T;v^;v»ii> ^Nn^->'JK^. 7Xm*^X{±Ci 
iv^o ) •ri£^t;g3^$i'LTv^T ^ iv^o ) ^ Ci - 6 t;V3^v^ (ggCi - e T^va^ 

vCi - 6 t;v^;vt5 Ci - e T;vdp;v:^^;^^~-;^T 5 y Ci - 
6 T)v^}v:^)i^7t^=.)VT^ ym. y Ci - 6 t;v^;vt5 y ^^i'*- 

vCi - 6 t;v^;^T5 y Ci - e r )^^}^^ ^^^^-^^^^ Ci - e 

t;v3^v?!;;v*'^^v». t 5 y ;^;v*-;v*. Ci - 6 t;v^;v;=^;V'3^-^^^. 
^v';v». Ce - 1 4 T'J -;v*;v^~-;vas i^^ Ci - e T)\^^)V^ uy& 
. Ce - 1 4 TU -;vci - 6 r)u^)VT<y&. Ci - e T;v3^v^;v^i<-;vT^ y* 

' Ce - 1 4 TV v^XiiCe - i 4 T U - ;V ^ ;1^*"->'VT 5 y *=Sr^l*i-^ o ) 
r J: ^H£^i::Sm^tLXV^T^> j; <. p 1 ~ 3 <^)^^**L> p 2 Xfi 3 ^^^^^ R 

[0 0 0 8 1 

3^ ° ^R^^imi^ ^;v*T-^ »9 , r2 ^a^^TKm^-eab 19 ^ V^^XR' R^ -e^'S 1 . 

[0 0 10] Q ^ ^ 

4 . R^ ]5.?/R2 f-;v^-t?ab > R^ i)^immx:k ^ , V^^m^ -e*^ 1 . t^gB 

[0 0 1 1 1 ^ 

5. /O^Xi - 6 T;v:3r;v*. Cs - 8 v y n T ^vSXiiCe - 1 4 TU-^vs-t? 

10 0 12] , 

6. R^ T&^Xi - 6 t;v^;v^. Cs - 8 vy DT;v^>'v*Xt±C6 - i 4 tu-;v^c 
^ ^ 3 . i<zmn(o^y v t: 9 yit^^o 

7^ ^R^^^^Ci - 6 t;v^;v^^ Cs - 8 nr^v^^vftXiiCe - i 4 TV-;va-e 

[0014] 

8. Wyj)^7jc*ir>^> 7xm*. y h^v-^^ m^i^^. :i:*^f>^^ ^-^^v*. j^^;v» 

[0 0 15] ^ ^ 

9. W76^7X*i^>^=-. TKm*^ y h^v^. **J^^^^ y^;l/*. 

[0016] 

10. R^ 7&«Ci - 6 T;v^;v^XiiC6 - i 4 TV-;v^-e^>9s /5^~7K*il^X}i 
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[0 0 17] 

11. 7J)^Xi - 6 T;v^;v*XtiC6 - 1 4 T'; i9 > /ei^yX^JKTOJi 
[0 0 18] 

12. N- 13- tl Kn Jr->-6-^ h ^->-2, 2- v ^ ■f-;V-4- [ (2- 7 

;v) ]T5yi-3, 4- Fn-2H-l-^>y^tf7 >'-7--r ^ >^^V*>T5 K 

[0 0 19] 

13. N-1 (3R* , 4S* ) -3, 6-vtKndrv-2, 2- i^' ^ ^ [ (2-7 

]T5yl-3, 4- v Kn -2H -1- ^ > V'li 9 -7- ^ ^Vl ^ ^ > ^ ''^^ 

[0 0 2 0] 

14. N - i (3R* , 4S* ) -3- VI Kndr->-5-^ ^^v-2, 2- v p« ■5^;v-4- [ 
(2--7ai-;l--i--5^;V) ]T5yl-3, 4- v t Fn-2H-l-^> Vl^'^ ^-7-^ -N 

[0 0 2 1 ] 

15. N- j (3R* , 4S* ) -4-[ (2- n-\^v;V^^;V) ]T5 7} -3-t; K 

h ^v-2, 2-v^^;V-3, 4- v t Kn -2H -1-^ > V'tf 9 -7- 

[0 0 2 2] 

16. N - I (3R* , 4S* ) -3-li Kndrv-6-p< h ^->-2, 2-S?^^;V-4- 
(^>^;VT5y) -3, 4-y H Ko-2H-l-^>y'tf 9 >-7- 

[0 0 2 3] 

17. N- l3-li Kn:^v-2, 2, 8- h i; ^ f-;^-4- [ (2- "7 ^ ]T 
5 y I 4- Fn-2H-l--^>' VtTy >-7--f ^ y 7.)V^yT ^ K-Cife^ 

[0 0 2 4] 

18. N- 13-Vi Kn:3rv'-2, 2, 8-hU^^;V-4-[ (2- "7 -;V ]T 
5y|_3^ 4-vli Fn-2H-l-^>'Vtr^>-7-'l'<'VM i5^>;^^^*>T5 F-C*;?) 

^ y y tf 7 yit-^%0 

[0 0 2 5] 

1 9. N-1(3R* . 4S* )-3-t Fn^v-2,2-v^^;V-4-[(2-7i-;VJ^-f-;i')T5 
y]-3,4-vH Fn-2H-^> v^tT^ >-7-^;v{ ^ >;^;v>}^>'T5 F-e^^-^> v'lif ^ 

[0 0 2 6 ] 

2 0. N-1(3R* . 4S* )-3-li Fn dp v-2, 2-v^ ^;V-4-[(2-7 -;V^f^;V) T 5 7 

]-3.4-vH Yu-2Yi-^yv\^7y-i-^M^d'y7.)V7!r^yr^ y^:^h^yv\£'7yit^ 

ml 

[0 0 2 7] 

2 1. 1,1,1-h U 7;v^n-N-l(3R* , 4S* )-3- 1 Fn de>/-2. 2-v p« •9^;V-4-[(2-7 
j^:r:;vj^f-;V)T^ 7]-3.4-vl:: Fn-2H-^> y-7-'f ^ ^ ;y ;^ ;i' > T 5 FT 

[0 0 2 8] 

2 2. N-1(3R* , 4S* )-3-li Fn^r v-2,2-v^f-J^-4-[(2-7 j^:^;VJ^^;V)T5 7 
]-3, 4-i^' t F n -2H-^ > V^tf 9 y-1-4 ;V| -N-^ rJ' > > T 5 Ft?* -i> ^ > V 
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[0 0 2 9] 

2 3. N-i(3R*. 4S* )-6-7*n-=&-3-li Kn^v'-2,2-v^f^;V-4-[(2--7aoc:^;l/j^^ 
;v) T ^ y ]-3, \L Fn-2H-^ y ^tf 7 >'-7-'f ;vM > X > T 5 p-^ab ^ ^ V V 

[0 0 3 0] 

2 4. (3R* , 4S* )-2,2->>"^^;^-7--:^^^;^r 5 y-4-[(2-'7i^;VJ^^;V)T^ 
[0 0 3 1 ] 

2 5. (3R* , 4S* )-2,2-vy f-;v-7-p«-f-;vT5 y-4-[(2-7i-;i/J^-f-;i/)T< /] 
-3-^ n-^y -;vt?^;5^>'ytf 9 ><k^%o 
[0 0 3 2] 

2 6. (3R* , 4S* )-4-|[2-(4--7;W^n7i^;V)jL^;l/]T? y|-2,2-vy ^;l'-7- 

y T^y-3-i^nvy - ;i/-e^ ^ > v'tf 7 yit^^^o 

[0 0 3 3] 

2 7. (3R* , 4S* )-6-y h^>--2,2-vy f^;V-7-vy f^;VT5 y-4-[(2-:7^-;V 
j:-f-;v)T 5 y 3-3-^^ nvy v't:-7 y^t-^^o 

[0 0 3 4] 

2 8. (3R* , 4S* )-6-y h^v-2,2-v^f-;V-7-^^;VT? y-4-[(2--7:c^;l'a^ 
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> V ;v^. 5 - ^' > ^-y^u ^v*^ 6-4 > 7 - ^ > ^'y^i; 1 - 
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^,;y-;V^^ 8 - 1 , 7 v-^V*> 2 - 1 , 6 -^-7^1; v^;V*. 3-1, 
6 4 _ 1 , 6 -^^-7^ U 5 - 1 , 6 - ^ 7 ^ U v - 

7_1 6 -^yf-y 8 - 1 . 6 -±-7^V 2 - 1 , 5 --^^-^^U V 
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[0 0 7 7] ,^ , 

7 p_p( hi^^/7x/^v, p-i5'n;V7a^y p-^ hn7:ii7dfi/. p-vT 
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;VT5y 2-T>' h V Jl^'^^'^'i^'-^'^^ 5 ^> 9_T > h U ^V'J^'-^^T 5 y . 1-7j^-^-> 
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^ i h :*^'t? i ^ o 

[0 1 6 1 1 
I 0 1 6 2 1 

-J^i^(2) -eS$tL^>fb^i^}±. (J- M.Evans^. J. Med. Chem. 1984, 

27 1127. J Med. Chem. 1986, 29, 2194. J. T. Norths J. Org. Chem. 1995, 60, 339 
7^. #PI0B 5 6 - 5 7 7 8 5 #PiBS 5 6 - 5 7 7 8 6 ^mi. j^^^^^ 5 .? - 1 

8 8 8 8 0^^#. mm^2- 1 4 l^^Wi. #gf1¥l 0 - 8 7 6 5 0 -^JA#2S:?>#M^ 
1 1 - 2 0 9 3 6 6-^&Wi^mm(D-Jom) K%<>X^^-t ^ ^ t-^^X^^ ^ o 
[0 16 4] 
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5 R^-...,-.(CH2)m-V-(CH2)„-R^ 

(2) 



R\.^j.(CH£),„-V(CH2)„-R= 



. R« 70^-7XW^x'*^ (I-l) ^m^-r^^t^^x^^i>o 

i^kklh^r. (I-l) i:R^-x2=^Rj:^^^^^^i:i^J^^^ R'*^'Cx-4 
T;v^;v»t:-ab* (l-2) i:m^ir^ :l t^^-c^ 

tfrr R ^ t - h * ;v^^^;vl^<7)>f^-«^«X L-C:J3 § , Z-S(0)r-X^ ^# 

\ 2 ) -e^ ^ tt^ -fb^t^ t z-s (0) r -x^ i tiffi ^ h u X i±Tia<^ ^> <^ 

y ° i ;l i i ^ ^ K l:: i o T 'ft ^ ^ ^ ^ ;v ^ ^ V F f#« . y ;^ f - ;i/ * ;v a r 5 K 

Xi±v;^-^;VT^hT^ Fliio-Cft^^tL^T^ F»|!ft. ^ikSi! ^ ^ 

v-x.^>Xi±x n^>'^;v^-^;vi-x;vi::ioTft^?tL;& 
P^uu^^y^ ^nn.i.;vA. y ^ nnai^ >ti j; o-C^^$ns^^o 

I; > h ^ vyf-;v^ h J: oT'ft^^tL^^ h y^m. 

, - 1 o°c~ 8 o°c-e^;i)o 

[0 17 3] 
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KmJWM'^'^eji^itii. z-sCOr-xV-fb-a-t? (2) iio. 5-2 0. ocofSH-e^i?, $f 
tt<{±i. o~io. oc7)^ig"e*;i)o 

[0 17 4] 

U T ^ T 5 > . y V ^ , 2, 6-;v > , 2. 6- v-t- r ^ u v > ^ 2. 6- v-t- r ^ 
[0 17 5] 

-IS^ (I-l) t?*$tLS<t^tFi:R^ -X2 t60;KJStiffiv>;s^^t L-C{±TfB<^^> 
[0 1 7 6 1 

vaiL^yXiiT- h Kn-^v^-. v ^ n f-jVa--^ ;Kz J: o rft^^ tt-S j. 
-T-;v^?#S. v^nn^^y, i^^^ uuj^-^ yizX^XiX^^ft^^^ri 

T-b h:::^ b :t - h V ;v J; Tft^^ :Jx^ - h U T 

[0 17 7] 

. 2 or-R/s^^t^M^^^-t'^^o 

[0 17 8] 

SJ45iII40^;VJ:bti^ R ^ - X 2 /ik-^t? (I-l) {±0. 5~2 0. 0<7)^H-e^i9, 
0*L<{il. 0-10. OiO^a-e^-So 
[0 17 9] 

yT;v^;^T5>, bfyv^, 2.6-;v^v>, 2,6-y-t-:/^;i'tru 2.6-'y-t-rf^ 

;v-4-^ t° V >>- >^ -/n > y *° > i o Tftft^ tt;?. ^£.^)vy%r<y. i^WAt-^ 
hU'i'i^. :^cm'fh:* 'J A. V ^ i o r-ft^^ ;!x^M;^^;^5^tf tt, 

L < t± , Mm * 'J 'i? A J: o T'ft^ ^ a * ^s|S±^»;ei^~^lf *x ^5. o 
[0 18 0] 

— IS^ (I) T^^^tt^fb-^tjcT)^ -t,, Y75^~#lt#-e^ !9 . ZtJ^Xi - 4 t;^^;v^ ( 
^Ci - 4 T;v^;v^i±, l~ 5ffic7)/Nn^^>iF.^Xi±7i-;vS Ci 
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;?>^^ a«*S^=fe^^*ti> ^A-H0.003-1.5g. ^JLOi. 0.01~0.6g®KT 
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V n ^ _ ;v ,j V > ^' 3 - ;v ; ^MiStt^J. ^3 x if V ;v tf ^ yMM^:^ 7=- 
;v ^ v^f- V >- V ;v 1- ^ >Bt0m^;=^ X *° V :t ^ V V y lil^m^^ j^v 

[ 0 2 2 1 1 

m^TiU^y-ryifyi^^ (xy) . cyc.Ph^^^-r (xx) tit&rr^mm 

[0 2 2 4 1 
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[^1:7 1] 



[0 2 2 91 

ffliE# 2005-3028449 



#11 2 0 0 4-0 4 8 8 4 2 ^- v : 51/ 

4 _^ l^if ->7^y-;i/ (15.0 g, 121 mmol) OT-feh-hV^V (75 mL) Wt^:?^?^ 
I 8- vT-if ifv:^ n [5, 4, 0]'^>-r-t> (23. 9g, 157 mmol) ^l]nx.O°C-e3055-^t 
WLfz («1) o 2-^^;V-3-7^x>-2-:t-;v (11.7 g, 139 mmol) COT-th- 
hV;V (75 raL) vMt'yJc^^T. 1, 8- v^-T^f ld--> ^ o [5, 4, 0]>^>x^^:- (23.9g 157 
mmol) ^SPx.0°Cl:'30^tt#t. l^v^T. « h U ■7;V:^ nf^m (25.4 g. 121 mmol)^ ^ 
tax., 0=Cl?30^m#L/^ (W2) c 1 t^:^^^^-!!^! (36mg. 0.36 mmol) 

;^)Smt^i^'fhT>^^'>A7K?#?t^Snx.. vM^«E^*LfCo Imol/LiAfec 
7xiM=^tnx.T. im^-^Ji'-^^tttB^ lmol/Lmm7XW-eiliI. IfefP^mTK* 

[0 2 3 0] 

[0 2 3 1 ] 
[-fb 7 2 1 



[0 2 3 2 ] 

4_ (1 i_,:7p;^;v_2-7'n^^;v^^v) T-V-;v<751. 2- n n ^ >jlf >^ ( 
50 mL) M^19Ot:"e20fF.mffLfco KS^^T^. M^«M*L. ^^_5*7,-tf, 

L-c#/c (2xe. umei %) o 

[0 2 3 3] 

^H-NMR (CDCl3)5: 1.41 (s, 6H), 3.75 (s, 3H), 5.64 (d, J = 9.9Hz, IH), 6.28 (d. 

J = 9.9Hz, IH), 6.55(d, J = 2. 7 Hz. IH). 6.64-6.73 (m. 2H) 
LC/MS (ESr): 191[M++1] 
[0 2 3 4] 

6-p( 2-v^^;v-7--M=i-2H-l---«^^V*t>7>' 
[0 2 3 5 ] 



Uh7 31 



6-p<T.apv-2, 2-VP<-^;V-2H-l-^>y^ti7>' (3. 1 g, 16.4 mmol) (Dtm (6. 
2mL) RXf^Tmm (6.2 mL) (Dv£^W^7jc{^ 51^ (1-37 mL, 18.0 mmol) ^iMT 
Lfzik. OX:x-mmmnLfzo R)SI?■T^i:^ RlSmi^lmolA7lcm<b-^>V'i7A7X«* 
tnA. mm^^)^ (l50mL) -C-WmU/^o Imol/LTKm^k-^ > V 'i'A7Xv«-e2|ll 

|§H^H^L-C#^^ (W79 %) o 

[0 2 3 7] X 

iR-NMR (CDCls)^: 1.44 (s, 6H), 3.91 (s, 3H) , 5.85 (d, J = 9.6Hz, IH), 6.33 (d. 
J = 9.6Hz, IH), 6.69 (s, IH), 7.34 (s. IH) 
LC/MS (ESr): 236 [M++1] 
[0 2 3 8] 

(3R*,4R*)-3, 4-^*°^v-6-^ b^'>-2,2--:^'^f-;V-7--Vn-3, 4-i^'t K 
[0 2 3 9] 
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[0 2 4 0 ] 

6-^b^'>-2, 2-vV-5^;^-7-- hn-2H-l-^>y'tf7>(lO.O g, 42.5 mmol) 
(7)T^h-V U;v-^?i^(300 mDll. grST-N-^ -9^;^-r 5 ^^V'-;V(0.678mL, 8.50 iiimol)> 
(R,R,S.S)- Ph,Ph-i?-^>-7>'*->||#: (XY) (880 mg, 0.850 mmol). B~Vy^y^>(l 
8.7mg, 85.0 mmol) ^tn^> 2B#r^WL/to SlS^I-TI^. h V A/K 

;g 99.7% ee) 
[0 2 4 1 ] 

^H-NMR (CDCl3)5: 1.26 (s. 3H), 1.58(s. 3H), 3.53 (d, J = 4.3 Hz, IH). 3.90 (d, 
J = 4.3 Hz, IH), 3.95(s, 3H), 7.08 is, IH), 7.33 (s. IH) 

MS (EI): 251 [M^] 

HPLC: 18.6 min {Ji.i-y^f^~ 24.1 min) 

HPLC^#: chiralcel OJ-RH, MeCN/MeOH/0. 01 M NaCl aq. =1/3/5, 1.0 ml/min, 40^:, 2 
56 nm 

[0 2 4 2 ] 

(3R*,4S*)-6-^ h ^i^-2.2- 5^;W-7-" h n-4- [ (2- y )V) 
/] -3, 4- Fn-2H-l-^>Vt°9>-3-:r-;V ■ 
[0 2 4 3 ] 
[^b 7 5 1 

[0 2 4 4] 

(3R*, 4R*)-3, 4-J::-*°^>--6-^ h^v-2,2- v^f^;v-7-- b n-3, 4-vt; 
Fn-2H-l-^>'ytf7 > (2.50 g, 9.95 nunol) (7)l,4--y:t^-9-> (5.0 mD^^K. 
MM-r-M^^mV J>,il.06 g, 9.95 mmol) ti~ (7 ^ -;l^J^^;V) T<y (1.50 mL 

, 11.9 mmol) ^uqx.. so'c-^^mmmwLfzo KJBmT^i^. Kmmizmm^try^-^ 

= 6/4) -cmmL. ga*;%^SfeT^;V7r X)Kt/t Lt:#7t (5e»fi<j) o 
[0 2 4 5] 

iR-NMR (CDCb)^: 1.15 (s, 3H). 1.47(s, 3H), 2.73-2.95 (m, 4H), 3.60 (d, J = 10. 
0 Hz, IH), 3.68 (d, J= 10.0 Hz, IH), 3.73 (s. 3H), 6.78 (s, IH), 7.21-7.35 (m, 6 
H) 

MS (EI): 372 [M*] 
[0 2 4 6] 

t--/^;!^ (3R* , 4S* ) -3-k Kn^>/-6-^ >^~>-2, 2-y ^ ^)V-7- =- h 
n-3. 4- vt: Kn-2H-l-^>'y't:°9>-4--f ;v {2-y ^~)V:r.^)V) — 
h 

[0 2 4 7] 
[^fc 7 6 ] 

[0 2 4 8 1 
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C3H- U?:jroT«n"^^ 

(W88 %) o 
MS (EI): 473 [M*+l] 

[0 2 5 0] 
['fb 7 7 ] 



BocN 



t_7f-;v (3R , 4S ^ ^ ^^,1, (2-7^^^V^^;V) *;V7N'^ 

a^!f^'^M-fe©M^^ i-'^^^^- ^^^^^^ ° 

LC/MS (ESr): 443 [MUl] 

^;rvt;Ui;W T5^3!44'.Fn-2H-l--.V'."..-4-..V (2-. 

[0 2 5 31 
[<b 7 8 1 



tffc (W77 %) o 
MS (EI): 520 [Mn 

^^^^^^ mSE#2 0 0 5-3 0 2 8 4 4 9 
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^-v : 54/ 



mi 9] 



(3R* 4S*) -3-li Kn:3f^>_6-p< 2-v^^;V-7- [ 

^H-l^'(CDCl!).: 1.12 (s. 3H). ^'^^^^ ^f\'f^^^^^^^ 

81 (s, 3H), 3.95 (d. J = 9.2Hz, IH) , 4.55 (d. J = 9.2 Hz, IH), 7.02-7.32 ^m, m) 

MS (EI): 420[M+] 
[0 2 5 91 

AS* ) -3 6-i^'^^Kni^v-2, 2-i^^^;V-4-[ 
f,-3VTyr4%-/^Kn-2H-l--.^ 

[0 2 6 0] 
[<b8 01 




/-'4l^ (3R*, 4s*) -7-\i^^^-^^^^^='^^^^%{iT'-''':Tiryi 

ill^7.fL^^/-U^lo.a. 0.58 «l)«y^nn>^. (3 0 ^) *^ 
U-C»it. (11*56 %) o 

.„-«'(DMSo'd») . : 1.08 (s. 3H).1.39 (s 3H) 2^99-3^11 (. 4H) 3-00 (s. 3H) 

o on ^jj T R RH7 IH) 4 30 (d, J = 8.8 Hz, IH) , b.lZ {a, J - o-o "z, xn 

3.89 (dd, J = b.b, ».»hz, in;, ^.ou <.u, j 

), 6.73(s. IH), 7.10 (s, IH), 7.23-7.36 (m, 5H), 8.82 (s, IH). 8.88 ^brs, iW . 
.35(brs, IH), 9.54 (s, IH) 
LC/MS (ESr): 407[M^+1], (ESI" ) :405[M*-l] 
[0 2 6 31 

[0 2 6 41 
[<t 8 1 1 
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v^-v: 55/ 



[0 2 6 61 
HbS 2] 



BocN 

MeO.. 
Ms 



-C»<: (1R*93 %) . 

LC/MS (ESI*): 535 W+1], 557 [r+Na] 

M 4S*) -3-t KO*->-6-^ ^♦->-2, 2-y^*'V-4-[ (2-7X 

— ^ y;^.;^:^ 5 K 

[0 2 6 91 

[<b 8 3 1 



Ms 

t'-^^° (3R- , 4S- ) -3- ^ Vu^i.-6-^ ^rt*^~^ll-,^ 
, A v4**>»!e(2 01 mL, 8.04 omol) tJjD^, 100rT-3053-«if Ufco K)£-»T 

.„-U'(i^'*).: 1.09 (s, 3H) 1.41 (s. 3H) 3^00 (s, 3H) 3^02^3. 19 ta 4H), 
Q in re cttJ^ Q 8R (s 3H) 4.00(dd, J = 5.8, 9.3 Hz, IH) , 4.40 (d, J = 9.d Hz, 
?h5 6 28 «; J. 5.8 H. IH). 6.79 (s. IH), 7.23-7.36 5H), 7.68 (s. IH), 9.4 
8 (brs, 1H),9.81 (brs. IH) 
LC/MS (ESr): 435 [MUl] 
[0 2 7 21 

N?T?3R* 4S*) -4-[ (2->'^n^i^v';v^^;V) ]t 5 7 I -3- t: Fn^ v-6 
[0 2 7 31 
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^--J : 56/ 



[its A] 




10 2 7 5] 
[its 5] 



(3R*%R*V-3 4-^^i^°^v-6-^ b^v-2.2-v;^^;v-7-^>Ji-3 4-J;h^ 

^H-IS^yMsV-de).: 1-20 (s, 3H),1.50 (s, 3H) (brs 3H) 3^38 (d J = 9.6 

Hz. IH). 3.67 (d, J=9.6Hz, IH) , 3.93 (s. 3H) . 7.20 (s. IH) . 7.31 (s, IH) , 

t-l^M'sR*. 4S*) -3-l.Kn^~>-6-^>^v-2, 2- f-;V-7— h n 
-3, 4-vli Kn-2H-l-^^^V'ti°9>'-4-^^l^]*^^^''^~ ^ 
[0 2 7 9] 
[4b 8 6 1 

NHBoc 

!'?R^*^°4S*) -4-T5y-6-^ b^v-2, 2-v^f-;V-7-^hn-3, 4-i^'H 

Kn-?H-l-^>V--lf9>-3-^-;V (2.62g, 9.77 mmol) t^m^^W^^l; (4.25 
a 19 5nmiol) Oxh^l^Fn^^^ (52 mL) 0°^^- h V ^^iVT 5 :/ (2. 72 

/iia.f-;v = 2/l) T-ffi^L. S i: LT#/c (JlX^92 o^) o 

iHNM^(CDCh)<5- 1 24 (s. 3H) , 1.48(s. 3H) , 1.52 (s, 9H) . 1.61 (s. IH) , 3 47-3 
5lT IW 3:62:3.67 (m/lH). 3.90(s, 3H). 4.72 (m. IH). 4.87-4.94 (.. IH). 6.9 
8 (s. IH). 7.32 (s. IH) 

t-v°AV(3R*, 4S*) ^7-T^.J-3-^Vu^i^-e-:^Y^^y-2, 2-v^f-;V 
4-v\i pn-2H-l-^^V'e9>-4--f b 

10 2 8 3] 
I'ffcS 7] 

NHBoc 

tLVAV(3R* 4S*) -3-ti Kn^i/-6-^ h^->-2, 2- ^^^^-7-- V 
r-~:7^t>0-2H-l-^>V^l^°7 (3-31 g. 8.96 mmo 

ffiiE#2 0 0 5-3 0 2 8 4 4 9 



#02 0 0 4-0 4 8 8 4 2 ^''-^ ■ ^7/ 

7TX«tL-C#^^ (W33 %) o 

^H-liiVDCl!).: 1.20 (s. 3H) 1.43(. 3H) .51 (s 9H) 3^59 J Y="?:4 

IH) 3.80 (s, 3H). 3.97 (s.lH). 4.62 (dd, J = 7.4. 8.8 Hz, IHh 4.«4 
Hz, 1H),6.17 (s, IH), 6.59 (s. IH) 
LC/MS (ESr): 339[M*+l], 36l[MUNa] 

[0 2 8 71 
I4b 8 8 1 



NHBoc 



/rT^'4^hn-2H-U^:^V'^4>-4-^V]^;W.^->(980.g, 2.90 ^ol) 
;v-3, 2H i ^.^ _ . „ ^ _ O iJ F(0. 25 mL, 3.19 mmol) 

% ^ 8Md. J.foL: IH), 6.74 (s, IH), 6.83 (s, IH). 7.01 (s, IH) 
LC/MS (ESI*): 438[r+Na]. (ESD :415[M*-1] 

10 2 9 01 ^. ^ jii-v 7 9--:;,i')^)l/-3 4-y t Ka-2H-1 



[0 2 9 1 ] 
Ht 8 9 1 



^f-;V;;^;V4.^;V) T^/ -3 4 ^^^^^^ 4- v:^^^>iM(2.52 mL. 

%) 

LC/MS (ESr): 339[MHNa]. (ESD :315[M^-1] 

AS*) -4-[ (2-i^^n^^'>;v:^^;v) ]7^yl-3-iiFn^'>-6 

!^;U^-2 2-Wf-i-l 4-^:.'^Kn-2H-l-->^/^°^>-7-^^vM^> 
^^^^^^ miE#2 0 0 5-3 0 2 8 4 4 9 



mm 2004-048842 



^-i^^ : 58/ 



HN 

H-CI 

MsHN 



l^k 9 0 1 

l_ysc^ytf9>-7-^;V) ^^>^;V*>'T5K il^i^ (llSmg, 0.34 mmol) fcv^ 
n-vi^^v;l.T-t h T;VT-'t K (63 mg, 0.50 mmol) :^Xf }l^T ^ > (0.034 mL, 0. 

34 mmol) (2.4mL) ^^a-c:-> T / 7X«'fb^ -^^^ > V A (42 mg, 

0.67 mmol) =^Jnx. ^^aT^2B#F^» LfCo M^I^Tt^. T^^^m^Wm^^^^r^^mL 

V^T- (^i^-^y/im-:^-?-;v=i/2) -^-ffi^L. gati4^^:t^;v«tLT#/co 
^^j^l 4-v*^^> (0.40 mL) LT. $ ^> 4mol/Li^'fb7X«-1.4- v^^-^^ 

>«(0.40mL. 2.0 mmol) ^iJnx. OV^SO^^WLfZo ^ 4 yfu\i^:r.--T)\^ 

(5mL) *tinx.30^»Ll§.-.^^^^^^i:-e. B fii,w<^mmm^l!ftfe@» ^ 

/io (ilX^34 %) o 

IH-NmVdCi!)-?: 0.87-1.69 (m. 13H),1.24 (s, 3H). 1.47 (s, 3H), 2.49-2.57 (m 1 
H), 2.63-2.72 (m, IH), 3.00 (s, 3H),3.60 (d. J = 9.6 Hz. IH) . 3.67 (d, J = 9.6 H 
z. IH), 3.83 (s, 3H),6.84 (s, IH), 7.00 (s, IH) 
LC/MS (ESr): 427[M*+lL (ESr ) :425[M+-1] 
[0 2 9 7) 

N-1 (3R* 4S*) -Z-\iYu^i.-^-^V^^y-2, 2-v^f-;V-4- (-<>^;V 
^^y) _3/4_5^^ii i.^n-2H-l-^>V^li°9>-7-^;vM ^^^^l''^^^^ 

[0 2 9 8] 
['fb 9 1 1 




[0 2 9 9] 



^H-NMR (CDCl3)<5: 0.90 (t, J =6.8 Hz, 3H) . 1.23-1.52 (m, 6H) , 1.18 (s 3H) 1.48 
(s 3H) 2 47-2.55 (m. IH) , 2. 61-2. 70 (m, IH) , 3.00 (s, 3H) . 3.59 (d, J = 9.8 Hz 
. IH), 3.66 (d, J= 9.8 Hz. IH). 3.83 (s. 3H). 6.85 (s. IH). 6.99 (s, IH) 
LC/Ms'(ESr): 387[M*+1]. (ESD :385[M^-1] 
[0 3 0 1 1 

'a'&M 6 

N-13-H Kn^v-2. 2, 8- h V ;^ [ (2- 7 ^-^V^^^V) ] T 5 y I -3 

[0 3 0 2 ] 



HN 

►OH 



[0 3 0 3] 

2,2,8- h V y f-;i/-7-^ h n -2H-l-^>' V'tf -7 > 
[0 3 0 41 

•miE#2 005-3028449 
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^-v?: 59/ 



[-ft 9 3 1 



[0 3 0 5] 

-^J^fij 1 i:|Wl»t::'&J^L/co (2Xfi. W70 %) o 

iH-Nffi^DCl!)^: 1-46 (s, 6H). 2.36(s, 3H). 5.78 (d, J = 9.6Hz, IH), 6.34 (d. 
J = 9.6 Hz, IH), 6.91(d. J = 8.3 Hz, IH) . 7.39 (d, J = 8.3 Hz, IH) , 
MS (EI): 219 [M+] 

(3R*%R*°)-3. 4-:c*°.3pv-2.2.8-h';^f-;V-7-^hn-3, 4-vtKn-2H-l 

[0 3 0 8 ] 
lib 9 4 1 

2^2°8^-V'; ^f-^V-7-^ >^-2H-l-'^^-^V^^i°9>(3.32g. 15.1 nunol) ^^I^-^^ 
;vivi(50 inDir. ^taT-N-p<f-;V^ 5 ^V*-;V(0.482 mL, 6.05 mmol), aR.S,S)-Ph 
Ph-9-V>"7:/;^/-~^||# (XY) (142 mg, 0.151 mmoD^Snx. SiS-^^-^^E^S^-^ ^ '^J^ A 
7X«(34.1 niL, 1.776 mol/kg, 60.5 mmoD^iSTL, gr^-C'iafFW^ L/co ^>^T 

R);L>-^£tr^:*-W-t-h';'i;i.7XM*in^. -fe^^ hML. 55Jf i^'^'^^;, J 

fel^kt LT#7to (JIX^78%. ^^^K 99% ee) 

^H-mVoCl!)^: 1.25 (s. 3H), 1.64(s. 3H). 2.32 (s 3H) 3.55 (d. J = 4-^2 Hz 
IH), 3.94 (d. J = 4.2Hz, IH) . 7.31 (d, J = 8. 3 Hz. IH) , 7.44 (d. J = 8.3 Hz, IH) 
HPLC: 18.7 min (-^^-^ >'^^-7- 21.8 min) ^ w • .^o^^ o 

HPLC^'fl^: chiralcel OJ-RH, MeCN/MeOH/0. 01 M NaCl aq. =1/3/3, 1.0 ml/min, 40 C. 2 

56 nm 

(3R*.4S^*)^-2,2,8- h V p<f-;V-7-^ hn-4- [ (2- "7 ^ -;V^^^V) T^^] -3, 
4- V H F n -2H- 1- ^ y Vtf 9 > -3- :t - ;V 
[0312] 
[-[^9 5] 



O2N 

r 0 3 1 3 1 

(3R' 4R*)-3, 4-^*°^>'-2,2,8- > U ^^^V-?-^ hn-3, 4-vtKn-2H- 
l-^yV^\£yy (600 mg, 2.55 mmol) (DlA-y^^^^ (1. 2 mL) vtW^iC. 
«'J-5^>>A(271 mg, 2.55 mmol) ^4- (7 :c -:^;V:i^f-;V) T5> (0.384 mL, 3.06 mm 
ol) 80°C-t-113#F«m#L/co ;a)SI?-Tm. KlBW.KmmitTy^=^^-^^M7L^ 

«^^9A^n-7>^-97^- (^c^-9->/sm-^^;v=4/i) 
L. Ba*l%V#fe'?fi»iL.r#/c (1R^99 %) o 

iH-myDCl!)^: 1.16 (s. 3H), 1.52(s. 3H). 2.31 (s. 3H) 2.72-2.91 (m. 4H). 3 
54 (d. J = 10.0 Hz, 1H),3.67 (d, J = 10.0 Hz. IH), 6.91 (d, J = 8.5 Hz. IH), 7.1 

ffiiE#2 005-3028449 



# 0, 2004-048842 



^-v^ : 60/ 



9 (m, 6H) 

MS (EI): 356 [M*] 

[0 3 161 

I'fbQ 61 



O2N 




fz (W86 %) o 
MS (EI): 456 [M*] 

[0 3 191 
[^b 9 7 1 



H2N 



, 4-vtiKn-2H-l-^^^^-7^ 4 Y / (ig.gmL) 7X 

tefeia^i^tf^ (W87 %) o 

LC/MS (ESr): 427[M*+1] 

l^^ri^A l3!\i..%^n^2H-l->V'«.-4-..V (2-....V. 

[0 3 2 2] 
Hk9 8] 

MsHN 

' miiE#2 005-3028449 
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^-v: 61/ 



%) o 

LC/MS (ESr): 527[MVNa]. (ESr): 503[M*-1] 
[0 3 2 4] 

N- IS-t Kn^v-2,2,8- h U ^ f-;i'-4- [(2- 7 ^ T 5 y ] -3,4- v t 

Kn~2H-l-'^>yt:7 >-7-^ ^ > ;^ ;^ ^i^ > T 5 K 
[0 3 2 5 J 
I-fb 9 9 ] 



.OH 

H-CI 



[0 3 2 6] 

t-r-5^;v (3R* , 4S* ) -3-11 Fndrv-2, 2, 8-h'J^^JV-7- [ (y^;V 
X}l':^:=.j]y) -3. 4- V t K n -2H - 1- ^ >- y tf 7 > -4- -f ;^ (2--7j^-;V 

/^7;^/s-^ - h (390mg, 0. 77 mmol) <751, 4- v ^t"^^ > (3. 9 mL) M?m-tr 4 

mol/LiI<k7X^-l,4-v:r^•^f >M(1.94 mL, 7.8inmol) 100lCT"30^m#L 

/io Km^T^k. M*^*t. #eti7tia»^Mm^^;v/^^^^ = i/'3Mr"^ 

^L. @0^t><75mm:^^lffi'fe@?^t?t tT#fCo (W92 %) o 
[0 3 2 7] 

^H-NMR (DMS0-d6)5: 1.08 (s, 3H),1.45 (s, 3H), 2.10 (s, 3H), 2.98 (s, 3H), 3.02- 
3.36 Cm, 4H), 4.01 (dd, J= 6.1, 8.2 Hz, IH), 4.40 (d, J = 8.2 Hz, IH), 6.31 (d, 
J = 6.1Hz, IH), 6.97 (d, J = 8. 5 Hz, IH) , 7.22-7.34 (m, 5H), 7.66 (d. J= 8.5 Hz, 

IH), 9.20(s. IH), 9.35 (brs, IH), 9.80 (brs, IH) 
LC/MS (ESr): 405[M*+1], (ESD: 403[M*-1] 
[0 3 2 8] 

N-i(3R* . 4S* )-3-t Fn:3rv-2,2-v^^;i/-4-[(2--7i^;i/j^5^;v)T 5 y]-3,4-v 
t Kn-2H-^>ytf9>-7--f;i'|y ^>7;;i'*>'T5 F •^i^^y'm^ 

i; (3R* ^ 4s* )_3_ti Kndr>'-2,2-vy f-;V-7-T^ y-3,4-^/t; Kn 

-2H-^ y y t: 9 y-4- P (2- 7 j. — ;v JV) ~ h 
[0 3 2 9] 
[<b 1 0 0 ] 



[0 3 3 0] 

(3R* , 4S* )-2,2-vy -J^;!^-?-- hn-4-[(2-7j:.c:.;Vai-5^;V)T5 yj-^^ytl^V 
-3-:t-;v vv^ >'Slil(5.20g, 11. 3 mmol) (73 W-i■f-;l/Jl^i^^=^l§^D^St7X^:^ f 'J 

t#^tLfc(3R* , 4S* )-2,2-v^^;V-7-- hn-4-[(2-y^-;VJ:^^;i')T^ 
y]-^>'yi£^y-3-^-;l/^-r b 9 t Kn-77>'(50 BiL)t;?irfXt/;o 
h^v:*;V*-^;v4a7KtJ(2.96 g, 27.1 mmol) =^j]nx-, ^y^T'lHM^L. R 

-i -{^^■^yym^^^}^ = 10:l)xmML. iS'- -■/^;v(3R* , 4S* )-3-t K 
n^v-2,2-i^'^^;l'-7-- h n_3,4-yb Kn-2H-^>ytf 7 ^^-4--f ;i/(2-y J^^^VJ^f" 

;v) * -/s'^ - h (4X^91%) i:%fzo 
MS (ESD m / z; 443 [MVl] 

aiiE# 2005-3028449 
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: 62/ 



MS(ESr) m / z; 441 [M+-1] 

^J,>^,;iW;V (3R*, 4S* )-7-T5y-3-li Kn^>'-2.2-v^f-;V-3.4-i^-t Kn 

-2H- ^ > y" If 9 :^ -4- ;i/ (2- 7 - ;v ^ f - -'i' ) * - ^ ^ - > 

[0 3 3 2 ] 
[-ft 1 0 1 1 



|[ 0 3 3 3 3 

(3R*, 4S* )-3-li Kn^v-2,2--^-p<f-;V-7-- ^ n-3,4-v1:: K 
n-2H--^>yii7 >-4-^ ;v(2-y ji:^;VJ^f-;V) :^-/-^-7 - h (4.55g, 10.3 mmo\)(DJ^^ 
y-;K91 mL)v#ftt'^^°7 v'^A/;f7-^i^~>'(230 ffig)=Sr*Qx.. 't)±-e7K**i3sSn 

;K3R* , 4S* )-7-T5 y-3-t Kn ^ ->-2, 2-v 7 ^;V-3, 4-v t Kn-2H--<> ^ >- 
4--f ;V(2--7^^;V^^;V)*-^'^"^- ^ (i|5l^93%)^#/Co 
MS(ESr) m / z; 413 [M"+l] 
MS (ESI") m / z; 457 [M*+45] 
[0 3 3 4] 

i; _y^;V(3R* , 4S* )-3-t; Fn^v-2,2-v7^;V-7-[(7 ^ ^^'f^^-^^) 
T 5 y ]-3,4->>~t Fn-2H-^>y'tf7 ^-4-^ ;K2-7 :c ::^;VJ^'9^;l/) ;V - h 
[0 3 3 5] 
Kb 1 0 2 ] 



[0 3 3 6] , 

^_,>^,j_y--^;V (3R*, 4S* )-7-T^ y-3-ti Ko^v-2.2-y7f-;V-3,4-i^^ F 

n-2H-^>y^^°9 >-4-^^^(2-"7 J^-^'^^-^^'^)*-^''"^ " ^ (321ing, 0.779 mmoDOxh 
Kn 7 7X3.2 mL)Mt; > V^i^-^^VT 5 >(239 /iL, 1. 71 mmmol) tr^Jflx.. OrX'p? 
~>;Vi^nV K(60.3;^L. 0.779 mmol) L/to S?^T^20^rBmm^. 0°C-t?7v;v^n 

V F(60 3 «L, 0.779 mmmol) ^^ISn L/Co ^7a-c:~»m. Ife^nRm?^*^ h V ^ 

ijyjv^^A^u'^yv'yy^- (^dp^j- ://f^^i-f-;i/=3:i) -efflm L. ^ - V ^ - 

yf-;K3R* , 4S* )-3-t: Fn^f ^^-2,2-^^ ^;V-7-[(7 ^ T 5 y]-3.4- 

vt: Fn-2H-'-^^ V'tf9 >-4--f )V{2-y ^^^^^ - ^ (JR^65%) ^#fCo 

MS(ESr) m / z; 491 [MUl] 
MS(ESr) m / z; 489 [M*-l] 
[0 3 3 7] 

N-1(3R* , 4S* )-3-li Kn:3f v-2,2-i>"->< ^;^-4-[(2-7 Ji-;V^'9^;V)T 5 y]-3,4-vti 
Fn-2H--^>'yt;°7 >'-7— YJVl ^ ^ >'T 5 K 

[0 3 3 8] 
[<l: 1 0 3 ] 

H H 

[0 3 3 9] 

^^,>^i;_7'^;Vj(3R* , 4S* )-3-tl F n ->_2, 2->''^ 5^;V-7-[(.^ iJ' > ^ - 

aiiE# 2005-3028449 



#iI2 0 0 4 - 0 4 8 8 4 2 *. ^3/ 

;i,w- yl-3 Kn-2H-^>V'li-7^--4-^M (2--7 * ^^^^^^ " > 

W ^> ^ ^ -^-^^itt^^ ^^^^ '"/ifst ? S* r S Kn J ° -2 

>^*v^^-(--^-9-^/sm^^^^=i:i)'^'«^^^ N-i(3R . Jrr, J^^?,^ 

f-;V-4-[(2-7 ^^;v:r^;v) T 5 7 ]-3.4-v>^ti Kn-2H--^> V ^ y ^ ^ 

N- i('3^^°ls* )-3-l. Fn^v-2.2-v-^f-;V-4-[(2-:..-;V^J^^ 
10 3 4 1] 



N u4* 4S* )-3-^Kniev-2,2-v^^;V-4-[(2--7^^;V^^;V)T5/]-3,4- 

C B»«*WU 

T y ] _3, 4_ V- K n -2H--< > V l£ 7 > -7-^ M ^ ^ * ^ - ^ W ^ ^mSi 
^85%) 4- # /Co 



^H-NMfDMSoI).:1.10 is, 3H), 1.42 (s, 3H) 2.80-3.50 (. 7H) 3.90 (. IH) 4^ 
31 (m. IH). 6.04 (s, 2H) . 6.16 (m. IH). 6.65 (m, IH). 6.85 (m, IH). 7. 15-7.40 Cm. 

5H). 7.50 (ffi, IH). 9.93 (br. IH). 
MS(ESr) m / z; 391 [M*+l] 
MS(ESr) m / z; 389 W-l} 
[0 3 4 4] 

^f-AiSR* . 4S* )-3-H Kn^v-2,2-v^^;V-4-[(2-7:n:^;V^^^V)T^y]-3.4-i/ 

t Kn-2H-^>y^li9>-7-^^v|-^^ ^^^^^^-^"^^ ^'^^^ , ^, o,,.^T.„ 
^ ^ - y -5^ ;v (3 R * . 4S* ) -7-T ^ y -3- H F o ^>_2. 2-i>- ^ ^ ;V-3. 4- v I. ^ n - 

2H-^ > V' 11 9 > -4- ;K2--7 i ^ ^v^-^^ ^v) :^ - ^''^ ^ - ^ 
[0 3 4 5] 
[^b 1 0 5 ] 

[0 3 4 6] 

^jS#fl70'g-j^<;-S l^i^ 1: "C^^ L /to 
[0 3 4 7] 

^^;v_3,4_vli Fn-2H-^>'V^tf9>-4--f ;K2-7i^>'V^-^>'l^)*-^"^^- h 
[0 3 4 8] 



aiiE#2 005-3028449 
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['fb 1 0 6 1 

Boot]--- ---^ ^ ^A^OH 

(XT ^■.JOQ' 



4S*M-r(-^^vk;v*-;v)T5y]-3-i.Kn^v-2.2-v 

2H-Ay/lfJ>-4-^;V(2-7--;V:nf-;V)^-.^^.^-^*^^^^^#^^^ 
MS(ESr) m / z; 503 [M^-l] 

N^i(3y*'^Sn-3-l.Kn^v-2,2-v^^;v-4-[(2-^^-;va.^;v)T5y]-3,^^ 

10 3 5 1 1 
[{b 1 0 7 1 



H " 



^H-m'(DMs'o-de).: l.H (s, 3H),1.91 (t. J = 7.4 Hz, 3H) 2 90-3^40 6H) 3^ 
13 r J = 7.4 Hz, 2H),3.97 (m, IH) , 4.36 (m, IH) , 6.32 (n, IH). 6.68 (m. IH) , 6 
.86 (m, IH), 7. 20-7. 40 (m, 5H) . 7.75 (m, IH) . 10.03 (s, IH) . 
MS(ESr) m / z; 405 [M"+l] 
MS (ESr) m / z; 403 [M*-l] 
[0 3 5 41 



tfm* 4S* )-3-l:: Kn^v-2,2-v^f-;V-4-[(2-:7:.-;V.cf-;V)T^/]-3.4-vK 
,.2H_^>v;...-7-.;^^^^^^^^^ 

[0 3 5 51 
['fb 1 0 8 1 

[0 3 5 61 

miiE#2 005-3 0 2 8449 



BocN 
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v^-v : 65/ 



MS(ESr) m / z; 567 [M*+l] 
MS(ESr) m / z; 565 [M+-1] 

N-{(3R*! 4S* )-3-t: K n ^>-2. 2-v ^ f-;V-4-[(2-7 -^;V^^;V) T 5 / ]-3.4-v 

K n -2H-'^ y y tr ^ y-i-^ ;H _4-^ f- > > ^ -"i^ * 5 K 

[ 0 3 5 8 ] 



['fb 1 0 9 1 



BocN 



.OH 

HC1 



[0 3 5 91 

^H-JSi'(CDCl!).: 1.10 (s, 3H). 1.42(s. 3H), 2- f (s. 3H) 2^65-3.00 (. 4H) 3^ 
35-3.60 (m, 2H). 6.47 (d. J= 1-9 Hz. IH) , 6.59 (dd. J = 1.9 Hz. 8.3 Hz. IH). 6.8 
4 (d, J =8.3 Hz. IH). 7.10-7.35 (m. 7H) , 7.68 (m, 2H) . 

[0 3 6 11 

Kn-2H--<>y^tf9>-7-^;vM^>^^v*>T5 Y-rU^ yMm. 
yZ;'.)''U^H3R* , 4S* )-7-T5 y-3-1. Fnari^-2.2-v^^;V-3,4-vl. Kn- 
2H-^>'V'li9 >-4--f ;V(2-'7i->'V^^^l^)*-^'^'^- 
[0 3 6 21 
[<l: 1 1 0 1 



BocN 



[0 3 6 31 

-a-IXI^J 7 O^^^l-ii l^'C'^^ l-^- 
[0 3 6 41 



^lll fj 1 W ;v (3 R * , 4S* ) -3- H F n ^>-2, 2-V ^ ^ ;V-7- 1 [ ( h U :7 n ^ f- 
;v) ;v * ;v] T 5 y I -3. 4- V t F n -2H--0' y V > -4- ^ ;K2- 7 :c ^ ^ ;v) * - 



[0 3 6 51 
[4b 1 1 1 1 



3f!t^;-7^f-^H3R* . 4S*)-7-T5y-3-HFn^>'-2.2-~>^^^;V-3.4-vt: F 
n-2H ^>'y'l£9>'-4--f;V(2--7^^;V^f-;V):^-^^~^->(l-04g, 2.52 mniolK)v^ 

miE#2 005-3028449 
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^-y : 66/ 



y_4.!f ;v(2-^ U;v^^;v)^--.^-^ - h (1131^33%) ^#/.o 
MS(ESr ) m / z; 543 [M^-l] 

[0 3 6 81 
Hbl 1 2] 

1 ? 5 °';v*a-N-l(3R- , 4S« )-3-.. ^r^-^"'^^ 

;W T 5 y ]-3,4-y t Kn-2H--^>-/e^ >-7-^ )H ^ )W* -^T < V vV^ ^fet. 

[0 3 7 1] 
tft 1 1 3 1 

^H-I^VMsV-dc).: 1.08 (s. 3H).1.40 (s. 3H) 2 85-3 40 ^H) 3.89 (dd J = 
4 0 Hz. 6.0 Hz. IH), 4.30(d. J = 6.0 Hz, IH) 6.1 (d. J = 4.0 Hz. IH). 6.16 (s, 

2H). 6.55(m. IH), 6.70 (m, IH), 7.15-7.40 (m. 6H) . 
MS(ESr) m / z; 445 [M++1] 
MS (ESI- ) m / z; 443 [M^-1] 
[0 3 7 4] 

(3R* . 4s* )-6.7-e^'T$y-2.2-i?^^;v-4-[(2--7^^;vci.f-;v)T^/]-^'^^^^ 

>-3-:t-;V 

miiE#2 005-3028449 
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: 67/ 



[0 3 7 6] 

l%&(D7Km%mT. (3R*. 4S*)-6-T5y-2,2->''^^;V-7-^hn-4-J(2--7^-;V 
j:.^;!^)-^ 5 y]_ y-3-^-;V(lO.O g, 28.0 mmol) i3 i ^J'^5%^^°-7 i> A >^ - 

1 g) (7) 7 - ;Vv#m (200 mL) ^^?a-e60#rBl» 
Whirfzmm^m&mmL. or*, 4S* )-6.7-v75 ^-2.2-i^'^^;^-4- 
[(2-■7Jl^;^J^f-;^)T5y]-^>V*t^9>-3-^--'^ 98 %) =g:#/co 

[0 3 7 7] . ^ 

N-K3R* . 4S* )-3-t: Fn^v-2,2-v^5^;V-6-[(^f-;v^^^*-^l')^- ^J-4-lC2-:7 

J, - ;Vji^;v)T ^ y]-3,4-vt: Kn-2H-^> Vtf^ >-7--f ;Vl p< ^J' > T 5 K 
[0 3 7 8] 
[^fb 1 1 5 ] 

HN 



HN 



[0 3 7 9 ] , 

^ _ ^ ij _ 7---^ ;V (3R* , 4S* )-7-T5 /-3-li Kn^v-2,2-v^-f-;V-3,4-vli F 

n-2H-^>y^tf 9 >-4-'1';V(2--7j^-;^J^^^V):^-^'^'^- > (186 mg, 0.569 mmol)Ot:° 
VJy{2iaL)'m^i^. OrtTT^ iyiV^'nU F(88.2 ^t/L, 1.14 mmmol) ^-iST L. ^7^-^14 

■eW^L. N-|(3R* , 4S* )-3-li Fndrv-2.2-v.>f ^;V-6-[(^-9^^VJ^;V*^;V)T5 y 
]_4_[(2--7^-;Vj:-f-;v)T5 /]-3,4-yii Kn-2H-^ > V*tf ^ >-7-^ ^ >';^;V5j^ 
F(Wl5%)^#/Co 

[0 3 8 0] ^ , 

iR-NMR (DMS0-d6)5: 1.14 (s, 3H),1.42 (s, 3H) . 2.90-3.30 (m. lOH). 3.96 (dd. J = 
6.0 Hz, 9.0 Hz, 1H),4.38 (d, J = 9.0 Hz, IH) , 6.34 (d, J = 6.0 Hz. IH) , 6.93 (s 
, IH), 7. 20-7. 35 (m, 5H) , 7.84 (s, IH) , 9.07 (m, 2H) . 
MS (ESr) m / z; 482 [M^-1] 

[0 3 8 1 ] 

12 -, . 

N-|(3R* , 4S* )-3-t: Fo ^ ->-2, 2-i^';>« ^;i'-4-[(2--7 Jif-;v) T 5 y ]-3, 4-v> ti 

Fn-2H-'^>' Vtr^ >-7-^ ;v1-N-p^ ^ >;^;v:^>'T ^ F:^^i^ 

i; _y^;v(3R* , 4s* )-3-b Fn:^rv'-2,2-vy^;V-7-[(y ^>';^>'l'*-J^) 
T5y]-3,4-vt: K^-2H-^Wtf9>'-4--^;^(2-•7i-;v^■f■;^):^7-^^*^- > 
[0 3 8 2] 
[<fc 1 1 6 ] 

[0 3 8 3 ] 
[0 3 8 4] 

^_.>^ij_y^;V (3R* ^ 4s* )-3_t Kn^i/-2,2->^><^;V-7-[y ■^^v(y ^^^^^1^ 
- ;v ) T 5 y ] -3 , 4- V t: F n -2H-^ >' v' tf 9 > -4- ;K2- "7 a. - ;V f - ;v ) * - ^ ^ ^ - > 

tBiE# 2005-3028449 
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68/ 



[0 3 8 5] 
mi 17\ 



) T - A 3 4 JtfKniH-^ ' 9 :^-4-^ ;v (2-7 - - ^^-^^W ^ - h (500 in 

;V^^;V)T5y]-3.4-yl.K^-2H-^>yl^^>'-4-^^H2-7-^;V^^;V)*-.^>- 

h (JR^81%) ^#/co 
MS(ESr) m / z; 505 [M*+l] 

N 1(3^*^ "^45* Kn:3,,>_2.2-v^^;V-4-[(2--7a.:r.;V^^;v)T5 y]-3.4-vll 

K n -2H--^ > V* 9 >' -7- ^ 1 -N- ^ ^ p« ^ > ^ >- - F^^:^ 
[0 3 8 8] 
[ 1 1 8 1 

J' f;L:.^--^;V (3R* . 4S* )-3-l. K n ^ v-2. 2- v ^ ^;V-7-[^^;V(^ ^^V^. 
1- „,w^ yi o 4_i;t K^-2H-^>v'^i°^>-4-'^^v(2-•7^-;va^^;v)*-^^p^- 

> T ^ K^mi^ (ilX*75%) ^ # o 

^H-myMSO-de)^: 1.12 (s. 3H),1.43 (s, 3H) 2. 92-3. 19 (m 4H) 2. 94 (s 3H) 
3.21 (s. 3H). 4.00 (m, IH) , 4.4l(in, IH) , 6.30 (m. IH). 6.92 (m. IH) . 7.07 (m. IH 
), 7.2-7.4 (m, 5H), 7.75 (m.lH). 
MS(ESr) m / z; 405 [M*+l] 
[0 3 9 1 1 

tfmA 4S* )-6-yn^-3-t:Knif>^-2,2-S;^^;W-4-[(2-7^:-;v:^f-;V)T5y] 
'(3R* , 4S*)-6-yn^-2.2-i>-^^;V-7-^>n-4-[(2--7^^;V^^^v)T^y]--^^V 

[0 3 9 2] 
['ft 1 1 9 1 

(3R- ' 4s' )-6-r < y-2,2-y^ ^;W-7-- V D-4-[(2-7 --'V-^'W T^Jl-^> 

H1|E»2 005-3028449 
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^->^' : 69/ 



o 

(3R°*^/4S*\-6-7^n^-2,2-v^^;V-7-^hn-4-[(2-7^^;V::.-f-;V)T5y]--«> 

[0 3 9 5] 
I 1 2 0 ] 



HM' 

- ^COOH 



r^R* ^4^* )_6-^n^-2,2-v^^;V-7--M='-4-[(2-'7^-;V^-9"^V)T5 y]- 
>v4^V-3-:t-;V(5.0g, 12 nnnol)^^^y-;V(50 .L)«^cm^U-^- W 5 

L (3R^ 4S* )-6-7^~n^-2.2-vP<f-^V-7-^hn-4-[(2--7^^;V^^;V)T^y]-^ 

> V If 7 > - 3- 5}- - ;v -ru^ymm. ( W73%) ^ # fc o 

MS(ESr) m / z; 421 [It +11 
(3R°*! y*\-7-T5y-6-rn^-2,2-vy^;V-4-[(2--7^^;V^f-^V)T5/]-^> 

[0 3 9 81 

['fb 1 2 1 ] 

(3R* ^4^* )-6-7-'n^-2.2-vy^;V-7-- >n-4-[(2-7^:=-;V:^f-^V)T5 y]- 

VTf - ;V-7- V n -4- [ (2- :7 ^ ^ ;v :n ^ ;v ) T 5 y ] V' 9 > - 3- ^ - ^H2 46 g 5 
84 minol)^^3^y-^H25 ir>L)Mtl. 7X(5 mL) ^ i y^m^Cl. 08 g, 19^ mmol) |« 

£ izfznm^ V V :^ 9 A ^ b ^^'9 -7 ^ - (^^^ ^^/Sm^f-;v = 5:l-4:l) 

(3R*, 4S* )-7-T5y-6--7'n^-2.2-VP^f-;V-4-[(2-7^::^;V^f-;V)T^y 

] _ ^ > V 11 ^ > - 3- - (J131^65%) ^ # o 
MS(ESr) m / z; 391 [M*+l] 

N-iCsV*^, °4S* )-6-yn^-3-t Kn v-2, 2-^ ^;V-4-[(2--7 ^ T 5 / ] 
-3,4->'~tiVn-2H-^>V'tf V >-7--f ;vl ^ y>?>;V^>T5 F 
[0 4 0 1] 

ffiiE#2 005-3028449 
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^-v : 70/ 



[ 1 2 2 1 



HN''^.'-''^ Br. 



<7) 11X^89%) =S:#/-o 



^H-l^'(CDCl!).: 1.24 (s. 3H).1.46 (s. 3H) 2.65-3^00 4H) 3.13 (s 3H) 3. 

91 (d, J = 8.4 Hz. 1H),4.04 (br. 2H). 4.75 (d, J = 8.4 Hz. IH). 6.21 (s. IH), 
06 (s'. IH), 7. 15-7.40 (m, 5H) . 
MS(ESr) ffi / z; 469 [MUl] 
[0 4 0 4] 

v y - ;v 

[0 4 0 5] 
[-fb 1 2 3 1 

mmi^^wmu. •7ij-#-e^^^ 

^H-H^CCDCls] 1.17(s. 3H). 1.47(s. 3H) 2^79-3.00(. ^^^j^l « 

2 IH). 3.59(d. J = 9.9 Hz. IH). 6.13(d. J = 2.7 Hz IH). 6.29(dd. J - 2.7 Hz. 

; Hz, IH), 6.87(d, J = 8.4 Hz. IH). 7.20-7.31(m. 5H) . 

MS (ESr) m / z; 341 [M+l]+ 

^Jtty-W;v (3R*. 4SM-3-HK^a.v-2,2-vyW-^^^;VT^y-3.4- 
miiE# 2005-3028449 
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^--j : 71/ 



[0 4 0 91 
[^fh 1 2 4 1 




n:2H-^n^.-4-^;V(2-^^-.V^^;V):^-..^^-h(240.g, 0. 581 m.ol W N-v 
^^;V*;Vi.T^ F(2.4 mL) iWl'^m* U ^ (402 mg, 2.91 ^^^J^^^^^V;]^!! 

L. # ^ itfc^^=^ V v ^ y ;v * ^ ^ n > 9 -7 ^ - (-^^ ^/H^-^^^v -3. D 
lz-C«mt. jt^$^A(W31%)i3 J:r/<b^if^B(Wl5%)^<=^/co 
-fb^t/A : MS (ESr) m / z; 441 [M+l]" 
^b-a-il^BlMS (ESr) m / z; 427 [M+l]" 
[04111 

fsf Ts* )-2. 2-v ^ f-;V-7-^ f-;l^T ^ y -4-[(2-:7 T ^ ^ ]-3-^ H"^ 

[0 4 121 
[<k 1 2 5 1 



HN'' 

J\ fl. HCl 

H 



}ltll-y^^,V (3R*, 4S*)-3-tiKn^v-2,2-vy^;V-7-yf-;VT<y-3 4- 
KD Ih^h^ >-4-^;K2-7:.^;l'^^^^)*-^^'^- > (41.5mg, 0.0973 wmol)^ 

;;!7 /^;VT 5 y-4-[(2-7 ^-;v:n^;v) T 5 / ]-3-^ o 7 - ;v iaMia^TEKS^l^^^ 

/Co 

mm:^^ttmL, ^U-^-t?^^^' h;V?|lJ^*'fTo/>: 

^H-Jli(CDCh) 1.17(s, 3H), 1.46(s. 3H) , 2 77-3 Ol(. 7H) 3.46(d J 

IH) 3 55(d, J= 9.8 Hz. IH) . 6.03(d. J = 2. 1 Hz. IH) , 6.16(dd, J = 2. 1 Hz. 8.1 

Hz.lH). 6.79(d, J = 8.1 Hz, lH),7.20-7.33(in. 5H). 

MS (ESr) m / z: 327 [M+1]" 
[0 4 151 
['ft 1 2 6 1 



BocM"^"^^ ^ _ OH 



^^JylV-y^^^l^ (3R*. 4S*)-7-T5y-3-l.F^^V-2,2-^^^>^;V-3.4-vl.^^^^ 
O 2H-^n^>-4-^;V(2-7a.^;V3.^;V)^-^^'^-H215mg, 0.521 mmol)<7)N. N->; 
p."^;V*;VAT5F(2mL)v«l'^m*^J'^^(360ing, 2. 61 mmol) ^if.^i$^> 3 '^^t 

miE# 2005-3028449 
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^-v: 72/ 



'[04171 

^(fn * ^, 4S* ) -4- I [2- (4- 7 ;v ^ n 7 0. ;v) ^ f - ;v] T 5 / 1 -2, 2- >>' ^ ^ ;V-7- v ^ ^ ;v 

[0 4 181 
['fk 1 2 7 1 

I 



BocN 



.OH 



iltll^^y^^^V (3R*, 4S* )-3-ti Knarv-2,2-v^f-^^-7-vp<^;VT5y-3, 
4-v K Fn-2H-^^ n ^ >-4-^ ;v[2-(4-7;V:t n -7 ^-^"^^ " > ^^2 2mg 

«^M^L. ^^L, (3R* , 4S* )-4- i [2-(4-^ J J n 

T 5 y I -2, 2- v ^;V-7-v ^ f-;UT 5 7 -3-^ D -7 7 - ;V iamia* (ll5^-i-97 

%)-tr#/co 

msm^Wffit, ^V-^-ex^r!^ h;WfJ^'l:^ofc 

^H-«CDCh) S: 1.19(s. 3H). 1.48(s. 3H) . 2.73-2.97(m If). 3^47 (d. J = 9 9H 
z IH) 3.58(d, J = 9.9 Hz, IH) . 6.l4(d, J = 2.4 Hz. IH), 6.30(dd. J = 2.4 Hz. 8 
.7 Hz.'lH), 6.87(d, J = 8.7 Hz. IH), 6. 97-7. 03 (m. 2H) . 7. 15-7. 20(iii. 2H) . 
MS (ESr)'m / z; 359 [M+l]* 

^Jtt';-W;v (3R*, 4S* )-3-li F^^->-2,2-v^f-;^-7-y^^;^T^y-3.4- 
vll Fn-2H-i^n ^ >-4--f ;v [2-(4--7 ;V:t n "7 a.-;^) ^^JV] * -^^^ - 1^ 
[0 4 2 21 
[<!: 1 2 8 1 

B„,N XT BocN-^'-'^T' 

}ltll-y^^,]. (3R*, 4S* )-7-T5y-3-t; Fnaev-2,2->?^^;V-3,4-vl:i K 
n -2H- n > -4- ^ ;v [2- (4- -7 ;v ^ n 7 ^ ^ ;v] ^ - ^N'^ - > (177ing, 0. 412 mmo 
n(7)N N-v^-5^^V*^^^T^ K(2 mL)mm^zRm*V^2.{2B5 mg, 2.06 mmol) *fef,-,f $ 
3^<b^^;V(64;.L. 1.0 mmol)^fSTL/co 40r^lTmm^. RM^M-^f 

= ??H^VWU f"v^U-r-?-;V(3R*. 4S*)-3-l.Kn^v'-2.2-v^f-;V-7-y 
^.5:;VT5y-3,4-i^li Fn-2H-^n^>'-4-^;V[2-(4--7;V:rn-7^^;v)^^^V]^-^^ 
^ _ > (JlX^38%)*#/io 

^Jtt5-W;v (3R*. 4S*)-7-T5y-3-HKndrv^-2.2--:^'^f-;V-3.4-yiiFn 
-2H-i^n^ >'-4-^;V[2-(4--7;V:tn-7 1^ 

ffiSE#2 005-3028449 



#® 2004-048842 



^--j : 73/ 



[0 4 2 5] 
1 2 9 1 



[0 4 2 8] 
[ 1 3 0 ] 

' -OH J 

O2N 



^j!- n y — 
[0 4 3 1 ] 
[-fb 1 3 1 ] 

,XX3r — ..XXJc 

ai|Ei|*2 0 0 5-3 0 2 8 4 4 9 



O2N 
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^—-J: 74/ 



T^tmL. (3R*, 4S* )-4-i[2-(4-7;v^n7^^;V):^f-;v]T^yl-2.2-^p<-f-;V-7 

MS (ESr) m / z; 361 [M+1]* 
[0 4 3 31 
Kb 1 3 2 1 

/°l?^!v 7-^hn-^>y-li7>(n.l g. 53.9mmol)0«:^^;v(165 mDM^:: 
Cyc Ph-9-V:--^>*'>«l# (XX) (405 mg. 0. 431 nmol) i3 i th^-.^ ^^V^ 5 ^V'- ;V 858 

l^-cm^H-HL. (3S*, 4S* )-3,4-:^^-K^v'-2.2-v7f-;V-7— hn-3-^n-^y ;VW 

^H-NMiDcfs) ^: 1.29(s. 3H). 1.62(s, 3H). 3.57(d, > 3. 5 Hz IH) 3. 97(d J = 
3 5 Hz. lH), 7.50(d. J = 6.3 Hz, IH), 7.67(dJ = 1.8 Hz. IH) , 7.80(dd. J =1.8 Hz. 
6 3 Hz IH) 

100%ee(CHIRALCEL0J. -.^-^f ^/^ V ■7°^/^V -;V=6:4, 1 mL/min, 40°C, 254 nm) 

[0 4 3 6] 
[jb 1 3 3 1 

J ° t 5 -V 2- V 7 ^ ;V-7-^ h n--^ V e 9 > (19. 5 g, 88. 7 mmol) (7) 7 - - M 
vTUil2 2,, 178 nMol)7K-W(44mL)^30min-^iiTL, ^^-'^■^|yt^^^^< '^^^^^ 

2 2_ y ^ ^ ;V_7_ ^ h n > tf 9 (J|X^61%) =1: # o 



O2N 



^H-Jl^(t:Dcf3) ^: 1.47(s, 6H). 5.83(d, J = 7.5Hz. 1") . 6. 38(d. J = 7. 5 Hz. IH) 7 
.08(d, J = 6.3 Hz. IH). 7.61(d. J = 1.5 Hz. IH). 7.71(dd. J = 1.5 Hz. 6.3 Hz. IH 
). 

[0 4 3 9] 

^(fR*^. 4S* )-6-7 >i^v-2.2-VP^^;V-7-v^^;VT^-/-4-[(2-y^^^V^^^V)T 

[0 4 4 0] 
[-fb 1 3 4 1 

ffiSE«2 0 0 5-3 0 2 8 4 4 9 
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^-i^^ : 75/ 



(3R* , 4S* )-3-li Fndrv_6-^ h v-2, 2-vp« ^ 
;VT- y-3 4-i;ii Kn-2H-^n^ >'-4--f ;V(2--7i-;v^^^l-):^-^-^'^- ^ (133mg, 0. 

283 mmol)i4molA«-v^^-9-^'(2 mL)l'V#»$*. ^ ^ "'"^ t?'!?^; 
)_6_^ l.i^->_2,2-v^-^;V-7-v^^;VT^^-4-[(2-7^-;V^^JV)T^^]-3-^'D-7 

'E-lmtc^cV) S: 1.17(s, 3H). 1.46(s, 3H) , 2.73(s, 6H) , 2. 79-2. 99(m, 4H) 3.54(d 
, J = 9.8 Hz.lH), 3.61(d, J = 9.8 Hz, IH). 3.70(s,3H), 6.37(s. IH), 6.49(s, IH) . 
7. 19-7. 32 (m, 5H). 
MS (ESr) m / z; 371 [M+1]" 

^J,>t^-W;v (3R*. 4Sn-3-I.Fn:^v-6-;^ h^^^-2,2-v^^;V-^^^^^ 

(3R*, 4S* )-3- K n ^ > ^ v-2. 2-i^ ^ ;v-7- ^ ^ ^VT 
5y-3,4-i>'li Fn-2H-^n^ :^-4-^;V(2-7^-;v^^^l-)*-^^'^- > Wli^™ 

[0 4 4 4] 
I4b 1 3 5 ] 



(3R*. 4S* )-7-T5y-3-liFodf'>-6-^ h^v-2,2-vp^^;v 
-3 4->^^li Fn-2H-^np« >-4-^ ;K2--7 - ;v:3^^;V) -/^'^ - h (1.05g, 2.37 mmol) 
m N-v^^;v*;VAT5 F(10 mL) «^;Rm* U (1- 64 mg. 11.8 mmol) 
^ '3^^t,^^;K368 L, 5.92 mmol) *?iTL/Co Siai::^ lB#«m^. KBm^mm 

:r-^;V = 4:l)l'TltmL. ^ - v ^ U - 7^^;K3R * . 4S* )-3-^ F n ^ b ^ 

2 2_v^f-;V-7-v^^;V7 5 /-3,4-vli Fn-2H-^n^ >'-4-'f ;K2--7 ^-;V^-f-;V) 
^-..-^-h(Wl2%). ioJ:If^-~>^V-:/^;v(3R* . 4S* )-3-^^ Fn^~>-6-^ h 
:3^S/-2,2-v^-^;V-7-^-^;VT5 y-3.4-i^li Fn-2H-^J' ^^-4-^ ;K2--7 ^^;VJi^ 

[0 4 4 6] 

'^^'l^fl 1 8 

TsR* , 4S* )-6-;'< Y^-y-2,2-V^^J^-7-^^}^T< y-4-l{2-y :x.=.}V^^)P)T^ y 
]_3_i5r n-ry -;v 
[0 4 4 7] 
[^b 1 3 6 ] 



i Jl > HCI 



"[0 4 4 8] „ ,^ , 

(3R*, 4S* )-3-li Fndr^>_6-y h^v-2,2-vp^^;V-7-^^^^ 

miE# 2005-3028449 



#il 2004-048842 



: 76/ 



^H-m(DMS0-d6) 1.07(s.3H), 1.38(s, 3H). 2- 69 (s 3H)^ 3. 01-3 08U. 2H) 3.16 

-3 23 (m, 2H), 3.80(s, 3H),3.92(d. J = 8.8 Hz. IH) . 4.82(d. J = 8.8 Hz. IH), b.^U 
(br, IH), 7.22-7.34(m,5H). 7.53(br, IH) . 
[0 4 5 0] 

[0 4 5 1 1 
Htl 3 7] 

mmm^affit. ^^j-^-tr^;^-^^ h;v«7E^<To/^ 

^H-i^CCDcfa! 1.11-1-13(., 9H) 1.4l(s 3H). 2.75 2.91(. f) ,3- 38-3 52 (.^ 
3H),5.95(d, J = 2.2 Hz. IH), 6.06(d. J = 2.2 Hz. 8.3 Hz, IH) . 6.72(d. J - 8.3 Hz 

IH), 7. 15-7. 26 (m, 5H) . 
MS (ESr) m / z; 355 [M+l]* 

^J,>t5-W;v (3R*, 4S*)-3-t:Fn^i^-2,2-v;>^f-;V-7-^^^l^^^^'^T^y- 
3,4-vt Fn-2H-^n^ >'-4-'f ;v(2-7cc^;v-:^-^^^):*-^^^- 1^ 
[0 4 5 51 
[^b 1 3 8 1 



H 



y y ^ ;v* ;u A T 5 K (2 mL) 'J ■> ^ (295 mg, 2. 13 mmol ) 3 



atr^U ^-v^V-y^;v(3R*. 4SM-3-^Fn^v-2,2-v^^;V^^^^^^^ 
;v-x.f-;VT^y-3.4-vliKn-2H-^^n^>-4-^;V(2--7^^;v:n^^^^)*-^^^-HiR 

^36%) *#/io 

MS (ESr) m / z; 455 [M+1]* 

milE# 2005-3028449 



#MI 2004-048842 



^-z^ : 77/ 



[0 4 5 7] 

umn 1 

?L « 2 6 0 g 

tt^B^s^^^vn-^ 6 0 0 g 

a-y^^-'f- 3 5 0 g 
n Kn^v^yn tf ;V'-fe;vn -J^ lOOg 

CMC-C a 1 5 0 g 

X7"T U v*^^ 3 0 g 

^4 l,500g ^ 

0 0 om^m^-r^o 

[0 4 5 81 

IJ 2 

f L ffi 4 4 0 g 

■tHSg^;l/n — 7> 1 , 0 0 0 g 



X T- T V >B^-7 j^';t-> V A 5 0 g 

^ i 1 , 5 0 0 g 

(?5M«^3-=&'^*^^'^"^-fe''^^'J 1 0,0 0 0 5^>7'-fe;v^m7ti-*o 
[0 4 5 9] 

mnm s 

PEG400 479g 

mmmwm. h u v ^ ^ k i , 5 o o g 

v;V^— h (Polvsorbate)80 1 0 g 

^* 2,000g 
±iait^^ L (7) J: 3 ^fic-^f 9 f- > :^ 1 * 7 -fe ;v -t- 

lmg<7)-m^^^^^-r'5.#c*7°^^^^^'il 0' 0 0 0:^>^-t;V^m7ti-So 

[0 4 6 0] 
»J^!1 4 

2ls:^H^4b^it^ 1 . 0 g 

a^-^'^^'f > 1 0. 0 g 

20. Og 

V > 6 8 . 4 g 

Jl-5^;^/^°■7^> 0 . 1 g 

1 - ^ h - ;v 0 • 5 g 

^ » 1 0 0. 0 g 

[0 4 6 1 1 

^^iJi^il 5 

ffliE#2 005-3028449 



o o . o ^-^y • 78/E 

2004-048842 

e;^ ■yT--yyv'-;VHl 5 * 4 7 8 g 
yTy-fy^-^^"^^ 5 * 5 2 0 g 

[0 4 6 21 
[0 4 6 3] 



[0 4 6 4] 



[0 4 6 51 
[^11 



L^M^/S^fi (msec) 



1 
2 
3 
4 
7 

1 2 



2 4 
2 6 
2 O 

2 6 

3 2 
2 8 



miiE#2 005-3028449 



S^m 2004-048842 



1/E 



mm] 
imm] 

lit I] 



^ (I) 



•R^ 



CI) 



^ ^ ^ > t: 7 y ih^^o 



mSE#2 005-3028449 



# 



1 . B 

^ m 



#0 2 004-048842 

tb M A M M 1* #1^ 



[000003986] 

1990^ 8J!290 

0 



miiE#-^ ffiiE#2 005-302844 



